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Abstract
Research conducted in the affective domain of mathematics education found that affective variables such as attitude,
motivation, anxiety, beliefs and values were strongly linked to the quality of teaching and learning of mathematics. 
Unfortunately values seem to receive the least attention although it is one of the most stable affective domains.  This is due to 
the fact that most people viewed mathematics as value-free, where in fact it has various values related to it.  This paper fills in 
the missing literature on values in mathematics, particularly in the area of values assessment in mathematics education.  The
literature review indicated the absence of psychometrically based instruments which adopted holistic well defined constructs
in mathematics education between the years 1985 and 2012. The five related instruments were reviewed on definitions of 
constructs and sub-constructs, designs of instruments, theoretical bases, samples, validity and reliability processes. 
Definitions on constructs and sub-constructs were found to be mainly based on the western education philosophy and the
definition by Bishop (1988) is the most referred to and used by researchers from Australia, Turkey, and Taiwan. Four out of 
five instruments used survey method to measure values in mathematics education. Targeted respondents were found to be
mainly the pre-service and in-service primary and secondary mathematics teachers. Only two out of five instruments went 
through rigorous processes to enhance validity and reliability. This study is an initial step in developing instrument measuring
values in mathematics education for the Malaysian education system which is based on faith and religion as stipulated by the 
National Educational Philosophy which is not aligned with the western culture.  The paper proposed the model of instrument 
which is in line with the Malaysian Educational Development Plan.
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1. Introduction 
One of the fundamental problems in mathematics classrooms is that teaching is aimed at acquisition of 
knowledge, giving minimum emphasis on the values in mathematics education (Bishop, 1988).  This is because 
mathematics has always been seen as a subject which is value free, a primary reason for the lacking of studies in 
values in mathematics education (Nik Azis, 2009).  Values which is taught explicitly rather than implicitly, is 
actually a crucial component in enhancing qualities of mathematics teaching and learning (Seah, 2002).  
Furthermore, these values were influential factors on teachers’ and students’ decisions and behaviours related to 
mathematics (Corrigan et al., 2004).  In reality, mathematics is related to various values related to teachers and 
students which effect their interest, thoughts, choices and behaviours towards mathematics education.  
Motivation, attitude, and belief were found to be the popular affective topics in the field of mathematics 
education while values were more or less ignored (Seah & Bishop, 2000). 
The research on values in mathematics education started to pick up about a decade ago in areas such as 
intended and implemented knowledge on values in mathematics education (Clarkson and Bishop, 1999), values 
and culture in the context of mathematics classrooms (Clarkson et al., 2000), role of values in mathematics 
education (Leu & Wu, 2000), awareness of the values associated with teaching mathematics (Fitz Simons et al., 
2000; Seah et al., 2001; & Bishop, 2002), mathematics teachers’ pedagogical values clarification (Chin & Lin, 
2001), enactment and perceptions of elementary teachers’ mathematics pedagogical values (Leu, 2005), 
similarities and difference of values between mathematics and science teachers (Bishop, 2006, 2008a), practices 
and norms in mathematics instructions (Atweh and Seah, 2008), teachers’ mathematical values in developing 
mathematical thinking (Bishop, 2008b), mathematics teachers as agents of values (Hoon, 2006), values in 
mathematics textbooks (Dede, 2006a), values in learning functions (Dede, 2006b), professed and displayed 
values in teaching mathematics (Lin et al., 2006), awareness and development of teaching values (Chin, 2006), 
contexts in teaching to develop suitable noble values in mathematics education (Nik Azis, 2009a) and 
mathematics values and teaching anxieties (Yazici et al., 2011).  Locally, Habsah, et al. (2009) did a study 
concerning the translation of the notion of secondary school teachers’ belief and devotion to God into real 
classroom, Rohani and Mohd Ariff (2010) investigated students’ beliefs on their mathematics teachers attribute in 
mathematics teaching where Mathematics-Related Beliefs Questionnaire which was developed by Op’tEynde and 
De Corte (2003) was used in the study, Wan Zah et al. (2005) explored the teachers’ understanding, perceptions 
and beliefs on mathematics values. Nik Azis (2009) did an extensive analysis of values from the universal 
integrated perspective which is based on faith and religion.  He productively and successfully produced a 
framework for the hierarchy of values in mathematics education and even suggested a model for values 
development.   
It will be less meaningful for us to be adapting and using the existing instruments which were based on the 
western education system.  There is a dire need for us to have a strong determination in developing a holistic 
instrument suitable for our education system which is based on the National Philosophy Education of Malaysia. 
This study can be the initial stage in developing the instrument to measure the said values. The instrument can 
serve as significant diagnostic potential in which values of students and teachers can be identified.  This is 
especially important for teachers, since to have some insights into the way teachers understand and teach, one 
needs to know their values about mathematics education and mathematics.  An instrument of this nature could be 
a source of data to assist in designing the curriculum and relevant training to educate mathematics teachers 
regarding values in general education, pedagogy, mathematics education and mathematics.  It can be a reliable 
tool in evaluating the curricular reform effort in mathematics education. 
2.  Purpose and objectives of Study 
The study reports on an aspect from the process of developing an instrument measuring values in mathematics 
education.  It is the initial stage of the development process where five related instruments were analyzed from 
the aspects of: (a) definitions of values in mathematics education and its sub-constructs; (b) theoretical bases used 
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in discussing the definitions; (c) designs of instruments; (d) samples used for the study and (e) validity and 
reliability. The five instruments discussed in this paper are the instruments to measure teachers’ value preference 
and practice (Bishop, 2006 & 2008), positivist and constructivist values (Durmus & Bicak, 2008 & Dede, 2009), 
mathematical educational values (Dede, 2010), teachers’ beliefs in mathematics education (Beswick, 2005b), and 
perceived values of mathematics teachers (Luthrell et al., 2010).Thorough exploration of relevant information of 
reliable sources from books, journals (including online journals), and proceedings were done for material dated 
between the years 1985 to 2012.  The paper proposed a model of an instrument to measure values which is in line 
with the Malaysian Educational Development Plan. 
3. Review of the Instruments  
    Out of the five instruments, all were accessible except for the instrument developed by Dede (2010). The study 
found that the concept of value is lacking in terms of commonly agreed definition and is still open to discussion 
(Nik Azis, 2009). Defining values is not simple, due to its multidimensionality characteristics. The five 
instruments were found to be using different approaches in defining the values related to mathematics education. 
The first definition of values pertaining to mathematics education which was proposed by Bishop (1996) was 
related to the socio-cultural influences.  It was defined as the deep affective qualities to be fostered through 
mathematics education and categorized into the general education, mathematics education and mathematics 
values (Bishop, 1996; 2001).  Mathematics education values were conceptualized as complementary pairs such as 
formalistic view and activist view, instrumental understanding and relational understanding, relevance and 
theoretical knowledge, accessibility and special, evaluating and reasoning (Bishop, 2004).  Mathematics values 
on the other hand were thought as three complementary pairs of values to be balanced in the ideological, 
sentimental and sociological aspects which were the rationalism-empiricism, openness-mystery and progress-
control values respectively (Bishop, 1988).  Bishop did not offer detailed definitions on general education values.  
He only suggested that these were values which assisted teachers, schools, culture, society and students to 
improve themselves.  These values were generally related to ethical values such as good behaviour, integrity, 
obedience, kindness and modesty (Bishop et al., 1999; Fitz Simons et all., 2000).   
     Instruments designed by Durmus and Bicak (2008) and Dede (2009) measured mathematics education and 
mathematics values following Bishop’s definitions. However the values were discussed from the perspectives of 
radical constructivism and categorized them into positivist and constructivist. The positivist values refer to 
teachers’ objectivity, control, mystery, accuracy, and clarity where the constructivists valued rationalism, 
progress, openness, creativeness, enjoyment, flexibility, and open mindedness. The constructivist values were 
interpreted as activities emphasized on student-centred learning in teaching mathematics and the positivist 
favoured teacher-centred.  This limited definition on constructivism do not consider the element of retrieving 
prior knowledge and collaborating to acquire new knowledge, instead of focusing solely on students' needs, 
abilities, interests, and learning styles, placing the teacher as a facilitator of learning.   
Dede (2010) kept to Bishop’s definition of mathematics and mathematics education values to develop the 
Mathematics Education Values Questionnaire. The mathematical values examined in the questionnaire are 
rationalism–objectivism, control–progress, and openness–mystery. The mathematical educational values are: 
formalistic view–activist view, instrumental understanding–relational understanding, relevance–theoretical 
knowledge, accessibility–special, and evaluating–reasoning. Beswick used beliefs as the construct to define 
values in mathematics education.  She defined beliefs generally to be anything that an individual regards as true 
and was likely to maintain among one’s most central.  In examining the connection between beliefs held by 
teachers and their mathematics classrooms practices, the nature of mathematics; teaching mathematics; and 
learning mathematics were recognized as relevant.  Three categories of beliefs in the nature of mathematics were 
instrumentalist, Platonist and problem solving; three categories regarding mathematics teaching were content 
focused with emphasis on performance, content focused with emphasis on understanding and learner focused.  
Beliefs about mathematics learning were skill mastery, passive reception of knowledge, active construction of 
understanding, autonomous exploration of own interest. 
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Luthrell et al. (2010) studied the mathematics values from the perspectives of mathematics education.  The study 
was grounded in the expectancy-value theory of achievement motivation.  This theory advocated that individuals’ 
choices, persistence, and performance were very much influenced by their beliefs on how well they will succeed 
and the degree to which they appreciate that particular activity.  The mathematics value aspects were viewed as 
values that bear directly on a person’s motivation for engaging, persisting, and excelling in mathematics.  They 
categorized the constructs to be interest, utility, and attainment as task-related beliefs that would increase the 
value students placed on becoming literate in mathematics. Personal cost on the other hand is defined as beliefs 
that would lead students to devalue mathematics literacy.   
 Discussion on the validity and reliability of the instrument designed by Bishop could not be found in the 
literature. The instrument designed by Durmus and Bicak went through the process of enhancing face and 
construct validity.  Feedback from three subjects specialists were used to edit, discard or add items to the initial 
pool of items drafted.  Principal component factor analysis identified two main factors namely the constructivist 
and the positivist for mathematics education values.  Twenty (20) of the items were loaded to the sub-category of 
constructivist and fourteen (14) were loaded to the sub-category of positivist.  The number of items in the 
questionnaire was reduced from 40 to 34 after a sequence factor analysis. Cronbach Alpha is used to measure the 
internal consistency coefficient of positivist (0.64), constructivist (0.74) and the overall (0.73).  The Pearson 
correlation coefficient calculated between the positivist and constructivist sub-categories was found to be 0.20.   
 The Mathematics Education Values (MEV) instrument developed by Dede (2010) started with a pool of 52 
items, in which the items were sent to two language experts who were fluent in both English and Turkish 
language for the rigorous process of translating the items from Turkish to English and back into Turkish to 
maintain consistency. The drafted questionnaire was evaluated by three experts in mathematics education, 
educational measurement for openness, fluency, appropriateness of language structure, expression and relevancy 
to confirm content validity.  The items were revised based on the inputs provided by the experts where some 
items needed to be rewritten but no items were deleted.  The trial version was pilot tested to 30 pre-service 
mathematics teachers where some items were identified as not easily being understood.  The trial version was 
edited and results were used to produce the experimental version which is called the Mathematical Educational 
Values Questionnaire (MEVQ) and distributed to 107 pre-service teachers where the structural and predictive 
validities were evaluated.  Exploratory factor analysis was employed to identify both the sub-factors and 
verification of the structural design of the questionnaire. Item analysis was used in order to verify the 
instrument’s predictive validity, explore whether individual items measured contributed to the total measure, and 
check if items and sub-scales were sensitive to expected differences. The second item analysis compared the 
difference between upper and lower performance groups and the sensitivity of the instrument.  The 107 pre 
service primary teachers respondents were divided into three groups based on the MEVQ scores which are the 
top 27%, middle 46% and bottom 27% and the group differences on each sub scale were analyzed by a series of 
one way analyses of variance (ANOVA) to determine the consistency of the difference and significance to 
establish each sub-scale and item’s ability to differentiate between high and low values.  
 Luthrell et al. discussed the procedure in enhancing the face, content, and construct validity in detail. He 
referred the initial 88 items in the Mathematics Values Inventory (MVI) to five experts to improve the clarity of 
the facets description of the constructs where items went through two rounds of item sorting where items were 
edited, eliminated or adding new ones. After two stages of item sorting, 15 items were eliminated. The 
instruments were tested with 38 students in which minimal corrections were made. The first large-scale item 
tryout of the 70-item instrument were done on 944 non-mathematics major students where exploratory item level, 
factor structure, and internal consistency analyses were done. Each item was evaluated for skewness, kurtosis, 
and inter-item correlations where 39 items were eliminated.  The normality test, principal components analysis, 
factor analysis and Cronbach alpha were used to identify items with high structure correlation.  The second large 
scale item tryout was done to 1096 non-mathematics major students.  Besides performing the factor analysis and 
finding the Cronbach alphas, two hypotheses of gender-related differences in math value and reported relations 
between task-related value and math participation were studied.  The 5-point Likert scale instrument was also 
tested for temporal stability over a 2-week period.  A test re-test study on the 28 item instrument was also 
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executed to 55 undergraduate students who are majoring in liberal arts.   A discriminate validity of scores of the 
instrument against the Marlowe-Crowne Social Diserability Scale (MCSDS: Crowne& Marlowe, 1960) was also 
analyzed.  The paper discussed the validity and reliability in a rigorous manner.  Beswickon the other hand only 
shared part of the construct validity procedure using factor analysis, in which problem solving and instrumentalist 
were revealed as the sub-constructs.   
Four of the instruments used Likert scale and only Bishop used ranking and rating as the response format.  
Likert scale is seen as the most suitable method in assessing latent construct like values.  The conceptions on 
values in mathematics education in these instruments were found to be based on the western education 
philosophy which is based on the development of mathematics in the western culture influenced by secularism.  
The conceptions of values in mathematics education used in those instruments were not parallel to the National 
Philosophy of Malaysian Education (NPME) which focuses on the values, beliefs and attitudes in relation to the 
growth process of individuals and society which determines the country’s goals and objectives which is based on 
belief in God as the first principle stated in the Rukun Negara (National Principles).  At present, the only 
conception on values in mathematics education which is based on spiritual and faith is the one proposed by Nik 
Azis (2009).  He viewed values in mathematics education from a holistic perspective where both the physics and 
the metaphysics elements were being addressed.  His idea is mainly based on the work by Al-Ghazali (1990) and 
Syed Muhammad Naquib (1995).  This is not parallel to Bishop who regarded all values  
 As relative and subjective and values were determined by human rational thinking or the society norm 
without any standard reference besides ignoring the meta-physics aspects. Bishop represented values in 
mathematics education as one's internalization and 'cognitization' of affective variables related to mathematics 
knowledge, which is uniquely developed within a certain culture encompassing the societal, institutional, 
pedagogical and individual levels.  In this case the culture refers to the western education culture.   
The instruments discussed were used to measure values on primary and secondary school teachers, pre-
service teachers, in-service teachers and general education students. Thus the studies of values’ assessments have 
not captured the vast majority of participants in mathematics education domain indicating a gap in the study of 
values measurement among various levels of students and teachers.  This situation is especially true in Malaysia 
as there is currently no substantial research done on assessment in values in mathematics education.  Another gap 
found in this study is that the instruments available do not cover all aspects involving assessment of values in 
mathematics. The obvious aspect lacking is the general education values related to values in mathematics 
education which have not been covered in any of the instruments, suggesting lacking of a holistic instrument. The 
table below summarized the findings from the literature search from the aspect of the theoretical bases, 
definitions of values in mathematics education, constructs and sub constructs used, and the instruments’ designs. 
4. Future Directions for Measuring Values in Mathematics Education 
In order to construct a holistic validated instrument with established psychometric properties which will be an 
effective tool in evaluating the corresponding values within teachers and students of Malaysia, the definition of 
constructs and sub-constructs chosen for the instruments must be based on a philosophy which is suitable with 
the Malaysian education system. Instrument developed must establish psychometric properties to reduce the need 
for redundant research design and can be applied across different samples and settings. It is time that 
educationists accentuate the effort on developing instrument which is able to measure values in mathematics 
education to assist students and teachers to gain their personal and social identities affecting choices they made 
concerning mathematics and mathematics education. 
The universal integrated approach refers values as conceptions and beliefs of individuals concerning the 
importance of something which act as general guides to their behaviours (NikAzis 2009) and discuss it from the 
framework of “adab” in which all other concepts such as norms, ethics, moral and “akhlaq” are the sub-elements 
in “adab”, brought the definition of values in mathematics education into clear focus. In brief, “adab” refers to the 
right action that springs from self-discipline founded upon knowledge whose source is wisdom (Syed 
Muhammad Naquib, 1995).  NikAzis’s idea was based on conceptions definitions of values in education provided 
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by Al-Ghazali and Syed Muhammad Naquib, advocators of holistic education.  The definition provided basic 
elements such as components of values, relationships of values with other relevant domains, the reality of values, 
the source of values and the various contexts of values, making values to be very structured and organized. 
In the context of classroom settings, values in mathematics education were categorized into the general 
educational values, mathematical education values and mathematics values (Nik Azis, 2009a).  Nik Azis detailed 
out what have been suggested by Bishop from the perspective of universal integrated approach. From the 
Hierarchy Categories of Values Model proposed by Nik Azis (2009), faith is proposed to be the fundamental 
(values as guidance in life) followed by the core (values as necessity in life), main (values portraying oneself) and 
development (self development values).  The mathematics education values were divided into the values in 
teaching and learning.  Teaching was divided into theoretical, utilitarian, functional, and internalization where 
values in learning included mastery of skills, information processing, knowledge construction and acquisition of 
knowledge. The mathematics values were now being categorized as ideological, sentimental, and sociological 
aspects.  He further added to the rationalism and the empiricism from the ideological aspect suggested by Bishop 
another two values which are pragmatism and integrated approach.  The value of civilisation was added to 
control and progress of Bishop’s sentimental values and the value of integrated was added to the sociological 
aspects which consisted of mystery and openness. 
This model assumes that all religions teach human beings to be good, making it imperative that religion is the 
most important factor in enhancing our commitment towards values. To conclude, conceptual definition and 
framework on values in mathematics education proposed by Nik Azis may be used to produce a holistic 
instrument covering the three sub-constructs which are general education values, mathematics education values 
and mathematics values suitable for the Malaysian education system which is based on faith and religion. 
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Table 1 
Comparisons of instruments measuring values in mathematics education 
Philosophical, 
psychological, and 
sociological 
theory 
Definition of values in mathematics 
education 
Constructs & Sub-
Construct 
Instrument Design  
Rationalism and 
Information 
Processing  
 
Social 
constructivism 
Bishop (2005) 
 
Define values as the deep affective 
quality nurtured through mathematics 
education which is uniquely developed 
within a certain culture encompassing 
the societal, institutional, pedagogical 
and individual levels. 
 
Mathematics Values   
Rationalism-Empiricism  
Control-Progress 
Mysterious-Openness 
 
Mathematics Values 
Instrument 
point Likert scale 
9 questions on values 
emphasized. 
9 questions on 
frequency of 
activities 
 
Ranking 
12 value items rank 
for preferences  
 
 
Radical 
Constructivism 
Durmus & Bicak (2008) and Dede (2009).   
 
Followed definition by Bishop 
 
 
 
 
 
 
 
 
 
 
 
Mathematics 
education: 
Formalistic view- 
Activist view   
Instrumental-relational  
Theoretical knowledge-
Relevance  
Accessibility-Special  
Evaluating – Reasoning 
Mathematics Values   
Rationalism-Empiricism  
Control-Progress 
Mysterious-Openness 
 
(Positivist values 
Constructivist values )    
Mathematics Value 
Scale  
14 positivist items 
and 20 constructivist 
items,  
 
5 point Likert scale 
 *Dede (2010) 
 
Same as above Mathematics 
Education Values 
Questionnaire 
52 items, 5 points 
Likert scale 
 
Radical 
Constructivism 
Beswick (2004, 2005b, 2007) 
 
Beliefs as anything that an individual 
regards as true and are likely maintained 
among  one’s most central  
 
Nature of mathematics 
Instrumentalist 
Platonist  
Problem solving 
Beliefs about 
mathematics teaching 
Beliefs about 
mathematics learning  
 
Teachers’ Beliefs 
Survey 
Beliefs Survey 
 (26 items,  
5 point Likert Scale) 
 
 
 
Expectancy-value 
theory  of 
achievement 
motivation 
 
Luthrell et al. (2010) 
 
Mathematics value aspects as covering 
those values that bear directly on a 
person’s motivation for engaging, 
persisting, and excelling in mathematics. 
Interest  
Utility  
Attainment 
Personal cost 
 
 
Mathematics Values 
Inventory (MVI) 
(28 items) 
5 point Likert Scale 
 
 
Notes.  (*) indicates instrument not available.  
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